Any time-dependent solution of Schrödinger equation may be always correlated to a solution of Hamilton equations or to a statistical combination of their solutions; only the set of corresponding solutions is somewhat smaller (due to existence of quantization). There is not any reason to the physical interpretation according to Copenhagen alternative as Bell's inequalities are valid in the classical physics only (and not in any alternative based on Schrödinger equation). The advantage of Schrödinger equation consists then in that it enables to represent directly the time evolution of a statistical distribution of classical initial states (which is usual in collision experiments). The Schrödinger equation (without assumptions added by Bohr) may then represent the common physical theory for microscopic as well as macroscopic physical systems. However, together with the last possibility the solutions of Schrödinger equation may be helpful also in analyzing the influence of other statistically distributed properties (e.g., spin orientations or space structures) of individual matter objects forming a corresponding physical system, which goes in principle beyond the classical physics. In any case, the contemporary quantum theory represents the phenomenological approximative description of some matter characteristics only, without providing any insight into quantum mechanism emergence. In such a case it is necessary to take into account more detailed properties at least of some involved objects.
Two basic physical theories were being applied to physical reality in the end of 20th century: classical physics based on Hamilton equations and Copenhagen quantum mechanics based on the Schrödinger equation. They represented quite different physical systems even if Schrödinger [1] showed (in 1925 ) that the given equation 
In the following we shall try to show the actual import of the Schrödinger equation but also to introduce its contemporary fundamental limitation: its approximative phenomenological character. In the final part we shall attempt then to indicate how to extend our possibility to learn to know more about the quantum physical mechanism.
In the first part we shall repeat shortly the story of quantum theory, stressing the individual critical points that have not been taken sufficiently into account in the past. First of all, it is necessary to call the attention to the basic fact that the Schrödinger equation may be derived for the set of statistical combinations of Hamilton equation solutions when the given set has been limited by a suitable condition (e.g., by Boltzmann statistics); see [2, 3] . It means that any function ψ(x, t) may represent always a classical state or a statistical combination of such states; see also [4] , or [5] where the problem of contemporary quantum theory has been summarized.
Main difference between Schrödinger equation and Hamilton equations system consists then in the fact that the set of physical states described by Schrödinger equation is smaller, which follows from the existence of quantized states in closed systems only (as already mentioned). It is then necessary to distinguish the basic states (determined always by one Hamiltonian eigenfunction only) from other solutions of corresponding Schrödinger equation. The basic states correspond to individual solutions of Hamilton equations (and represent pure states) while their superpositions correspond to their statistical combinations.
It is also important that the Schrödinger equation is linear differential equation in time variable t. It means that the solutions corresponding to individual t values may be represented by vectors in a Hilbert space. However, when this Hilbert space is to retain the same physical interpretation (as in the classical physics) it must be extended in the way corresponding to given physical system. In principle, if the opposite time directions (e.g., in a two-particle system) are to be distinguished the given Hilbert space is to consist at least from two orthogonal Hilbert subspaces representing the incoming or outgoing states of these particles. The corresponding structure was described to a greater detail in two books of Lax and Phillips [6, 7] ; see also [8] .
Now it is possible to pass to the mentioned story. The regular physical interpretation described in the preceding paragraph was deformed strongly when Bohr introduced his additional assumptions [9] : (i) the whole Hilbert space was required to consist of one subspace spanned on one set of basic states; (ii) all vectors of such a space were assumed to represent pure states. It was shown already by Pauli [10] that in such a case one important contradiction existed in the given mathematical model. The corresponding Hamiltonian had to possess continuous spectrum in the interval E ∈ (−∞, +∞). However, his argument remained at that time practically without any greater feedback. Later, it was shown by Susskind and Glogover [11] that the given Hilbert space was to be denoted as incomplete, too, as the exponential phase operator e −iΦ was not unitary. Many attempts to solve these two shortages were then done in the second half of the 20th century. It is possible to say that the definite solution has been published in the beginning of this century [12, 13] when it has been shown that each of both the cases must be solved independently. In the first case the Hilbert space is to be extended according to the already mentioned proposal of Lax and Philips, while in the other case the given Hilbert space is to be extended further according to the proposal of Fajn [14] . The total Hilbert space consists then of several mutually orthogonal subspaces, each of them being spanned on one set of Hamiltonian eigenfunctions:
corresponding time-evolution trajectory passing through several subspaces. Much more important criticism against the Copenhagen quantum mechanics of Bohr was brought, however, by Einstein [15] in 1935 who argued on the basis of a coincidence Gedankenexperiment that the given theory requires for two very distant matter objects to influence immediately one another (the phenomenon denoted later as entanglement). Einstein's critique (based in principle on the ontological approach to matter world) was refused by Bohr [16] and also by the whole scientific community. It was accepted that the given interaction might exist between microscopic objects and two different physical theories were considered for microscopic or macroscopic physical worlds.
The certain change occurred in 1952 when Bohm [17] showed that the original statement of von Neumann [18] refusing the existence of hidden (i.e., local) variables in Bohr's quantum mechanics was not probably fulfilled. Two different physical interpretations were then considered in the microscopic world: the orthodox interpretation of Bohr involving the known quantum paradoxes and/or trajectory interpretation of the so called hidden-variable theory. Even if nobody analyzed the assumption bases of these two alternatives it was believed that it might be decided between them when Bell [19] derived in 1964 his famous inequalities
It was assumed that they should have held in the framework of hidden-variable theory (and not in the Copenhagen alternative) for two pairs of simple probabilities in the slightly modified coincidence experiment
proposed originally by Einstein. The experiment of this type was then performed in 1982 (see [20] ); two photons with opposite spins have been emitted in opposite directions by excited atom and the transmission probabilities through differently oriented polarizers in individual coincidence cases were being established. It was concluded that the inequalities of Bell were violated and the Copenhagen quantum mechanics was taken as the only theory of the microscopic physical world. However, to derive the given limit in inequalities (4) Bell had to introduce the assumption requiring for the combination of four given probabilities (two pairs from opposite polarizers) to remain the same if one pair was interchanged and the other remained unchanged. It means that any dependence on polarizer deviations has been excluded. Bell's inequalities might hold, therefore, in the classical physics only and not in any quantum alternative; the given problem having been explained to a greater detail in [21] . The given inequalities were derived, of course, in other ways, too; see, e.g., Ref. [22] , where instead of one assumption of Bell several weaker assumptions have been made use of. When some assumptions have corresponded to a quantum alternative at least one of these assumptions has held always in the classical physics only (see, e.g., [23] ).
It means that the purely classical theory may be excluded on the basis of corresponding experimental data while any argument does not exist against the proper Schrödinger equation. If one takes into account the existence of logical contradictions (interpreted as quantum paradoxes) in Copenhagen alternative the Schrödinger equation (without assumptions added by Bohr) may be denoted as the theory being valid for the whole physical matter world, as the differences between quantum values at high energy values are practically unmeasurable; see also [5] and [8] .
It is, of course, possible to ask whether the lower set of physical states (i.e., the existence of quantization) is the only difference between the classical physics and Schrödinger equation for which any of its solutions may be correlated to a state described by Hamilton equation (or to a statistical combination of such states). Certain advantage of Schrödinger equation may be seen in that individual time dependent functions ψ(x, t) may represent the measured results also in the cases when initial states are to be represented by some statistical combinations of different basic states. However, in such a case also the influence of some other internal (not yet specified) states of individual matter objects may be involved that might be only hardly included into the system of Hamilton equations (e.g., the different spin orientations or internal space structures). However, in any case the narrow correlation between the Schroedinger equation and classical physics indicates that it is necessary to return again to the ontological approach to human knowledge on which all earlier successes of physical knowledge were based.
On the other side it is necessary to introduce that the Schrödinger equation represents the phenomenological description of some external characteristics of corresponding physical systems only and is not able (at least at the contemporary stage) to describe any mechanism leading to emergence of quantum states. One may demonstrate it on the hydrogen atom consisting of one proton and one electron. Such a stable object is to be formed when a slowly moving electron appears in the neighborhood of an oppositely charged proton. The electron is attracted to the proton but it is evident that the quantum state can emerge only when a repulsive force exists between these two objects at the distance corresponding approximatively to proton dimension. This force is to be, of course, very short-ranged or contact. It means that the physical quantum states cannot be characterized by the values of Coulomb potential only. They should correspond in principle to the zero value of the sum of both the involved potentials (when also the mentioned contact force is characterized at least approximately by such a quantity).
It is, therefore, also the structure of free proton that should be responsible for final dimensions (and other characteristics) of the basic state of hydrogen atom. The study of corresponding physical characteristics should represent inseparable part of any quantum physics. The corresponding results may be obtained by studying the collisions of electrons with protons or the mutual collisions of protons at different energy values. However, one cannot be satisfied with the data obtained on the basis of mere phenomenological description only as it is usually done. The models enabling to study the dependence on collision impact parameter must be made use of; see, e.g., the eikonal model applied to elastic p-p collisions at ISR energies [24] .
The given model has been further generalized in [25] where some more detailed information concerning the proton structure have been derived. According to these preliminary results the proton structure may be expected to be changeable and two (most frequent) proton structures of greatest dimensions may be responsible for the main part of differential p − p cross section at lower scattering angles. They might be also responsible for the structure and dimensions of hydrogen atom. However, the maximum dimensions of these states are approximately 2fm, which differs fundamentally from Bohr's value of hydrogen atom derived on the basis of Coulomb potential only.
Before finishing it is necessary to stress that it is not more possible to represent the physical reality by some mathematical structures only. It is necessary to look for concrete ontological characteristics of corresponding matter objects even at the microscopic level. Only in such a way we may comprehend more about the internal structures at least of strongly interacting particles, which should be the main goal of contemporary quantum physics.
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